CI-FLOW Project

Coastal & Inland FLooding Observation &
Warning




Ongln of ’rhe CI-FLOW Project

Initiated In response to
Hurricanes Dennis & Floyd
in Sep 1999

« Antecedent rainfall
from Dennis saturated

the soils
- g |+ Extreme rainfall from




History of the CI-FLOW Project

2000: NOAA OAR & National Sea Grant Meeting

* |Increase collaboration between Sea Grant
Extension Network & OAR research labs

« Established Inland FLOod Warning (IFLOW) Project
to force OU hydrologic model with NSSL
precipitation estimates

2001: NCSU joins IFLOW
» Coupled hydrologic model forced with NSSL
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History of the CI-FLOW Project

2006: IFLOW becomes CI-FLOW

. SeScSJ Grant Liaison established at OU CIMMS/
NSSL

2007: OU & UNC researchers join CI-FLOW
« ADCIRC grid extended up rivers
2009: Hurricane Isabel test case conducted
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CI-FLOW Goal: Predict total

water level for areas not
currently served by NWS

NWS Forecast Points

CI-FLOW Forecast Points
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CI-FLOW System

Atmospheric Model

Precipitation
Hindcast: QPE Model
Real-time: QPE and QPF (HL-IgD?-IM)

Hydrologic Hindcast: PBL or data Wave Model
assimilated products
Real-time: NAM or NHC
track/Holland Model

(unstructured SWAN)
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Surface BCs
Wave Forcing

Surface BCs
Pressure
Wind Forcing
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Discharge




CI-FLOW Precipitation

Past rainfall: NSSL's Next
Generation QPE (Q3)

« Best practices of OHD’s
Multi-sensor QPE &
NSSL's Multi-Radar/Multi- *’m
sensor System (MRMS) 2
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CI-FLOW Hydrologic Modeling

Tennessee

North Carolinal

South Carolina

?@ Handoff Fishing Creek l
A

Legend

A USGS Gauge
[] c1-FLOW Domain

«'%};ﬁ"ﬁs

A

— Hydrography

Flow Accumulation

. High : 896

Low: 0 a0 .
Kilometers




CI-FLOW Hydrologic Modeling

 NWS Hydrology Laboratory — Research
Distributed Hydrologic Model (HL-RDHM)

« Hybrid conceptual-physical distributed
watershed model:

- — Sacramento Soil Moisture Accounting model




CI-FLOW
Hydrologic Model Ensemble

1. “Event-based” parameter set (Isabel) x 16 rainfall
multipliers (0.8-1.2, uniformly distributed)

2. “"Automatic” parameter set x 16 rainfall multipliers

3. Multiple basin scale parameter set x 16 rainfall
multipliers

Total Number of Members = 16x3 + 80 = 128



CI-FLOW Storm Surge Model

ADvanced CIRCulation + Simulating WAves
Nearshore

« 2-D ADCIRC

— River input (unit flux boundary condition) at 4 hand-
off points (highest anficipated surge; Floyd; 8 m)

— Tides & tidal potential

— Wind waves




FLOW Storm Surge Model
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Simulation for TAR RIVER AT TARBORO, NC — USGS Station 02083500

HL-RDHM HYDROGRAPH (STAGE) INUNDATION MAP
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Coastal Emergency Risks Assessment
hitp://coastalemergency.org
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Hurricane Isabel

« Peaked as Cat 5
hurricane

« Cat 2 hurricane at
landfall near Drum

| W |
‘ urricane Isabel
%3 Storm Total Rainfall
: September 17-21, 2003
3009 stations .-

— 1

Inlet, NC on 18 Sep P -
2003 A ’
 4-7 inrainfall in eastern | | 2

Maximum: 20.20"

NC 1 ‘?' - : ;{ Uppgf Sherando, VA
« Storm surge of 6-10 ft X
~ within the western partfs




Hurricane Isabel Hindcast

S’rorm surge results (ADCIRC) compared to field data
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Hurricane Isabel Hindcast

River results (ADCIRC) compared to field data

Tar River at Greenville — 02084000 Tar River at Greenville — 02084000
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Hurricane lrene

« Peaked as Cat 3
hurricane
e Cat 1 hurricane at

landfall near Cape
Lookout, NC on 27 Aug

Total-Storm Rainfall (inches)

I 15 and greater
I 10.00 to 14.99"
B 7.00 to 9.99
I 5.00 to 6.99
77 3.00 to 4.99
[ 11.00t0 299

— NCEP/NHC Irene Track & Dates
[ nws wro cwA Borders

D County Boundaries

Source: NOAA/NWS/NCEP HPC and NHC




Hurricane Irene — Streamflow
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Hurricane lrene — Water Level
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Hurricane lrene — Water Level
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Current Research:
HEC-RAS Coupling

» Goal: Reduce ADCIRC runfime for
ensemble "total water level” forecasting

. Meihod Inser’r m|ddlewore (HEC RAS) for

Flow at Selected Reaches
6600
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Current Research:
CI-FLOW South

* Funding source: DHS
Coastal Hazards
Center

- Duplicate the < gl
system in the Pear . N2l
River Basin
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Current Research:
Rainfall within ADCIRC

 Pl: Notre Dame

 ADCIRC does not account for rainfall-
runoff processes over its domain

~ » Canrunoff processes due to rainfall




Current Research:
Rainfall Model

e Pl: MSU

« Variation of the tracks and intensity of
storm will require variation in the rainfall

pattern
- Given tropical storm parameters, can "




NOAA Storm Surge Activities
Coordination

- Riverside & URS awarded
Storm Surge Model
Development project

« Build capacity to couple
storm surge model with

RFC hydraulic models
- ~200-500 mresolution




CI-FLOW Project

Questions or commentse

- hitp://www.nssl.noaa.gov/projects/ciflow/




